We present a patient with congenital complete heart block who underwent multiple anaesthetic exposures for eye examination and bilateral cataract surgery. The diagnosis was made during the first general anaesthetic. Various complications encountered during the multiple exposures are discussed.
Congenital complete heart block is a rare congenital conduction defect of the heart 1 and there are very few case reports [1] [2] [3] [4] [5] of exposure to anaesthesia in such patients. The conduction defect lies either between the atrio-ventricular (A-V) node and bundle of His or within the bundle of His 6 . Anaesthetizing these patients is challenging, because of the risk of arrhythmias 1, 2, 7, 8 and even cardiac arrest 3 during the perioperative period. The disorder is often associated with other cardiac anomalies 1, 6 .
CASE HISTORY First exposure to general anaesthesia
A seven-month-old male baby weighing 6 kg presented with bilateral congenital cataracts for lens aspiration. The child had been a term baby and had no history of birth asphyxia, convulsive disorder or congenital anomaly. During the pre-anaesthetic check the baby was active and had a regular pulse rate of 84 beats per minute. On auscultation of the heart the first and second heart sounds were normal, with no murmur. Examination of the other systems was unremarkable.
In the operating room continuous monitoring of electrocardiogram (ECG, lead II), oxygen saturation, and non-invasive blood pressure (Colin BP-508 Monitor) was started. Prior to induction of anaesthesia the heart rate was 82 beats per minute, the blood pressure 88/54 mmHg and the ECG was regular with normal QRS duration, although the amplitude of the P waves was not appreciable. Induction of anaesthesia was accomplished using a mixture of halothane and 50% nitrous oxide in oxygen delivered by facemask. The concentration of halothane was increased sequentially by 0.5% on every third or fourth spontaneous breath until loss of consciousness. Just after induction of anaesthesia there was a fall in the heart rate to 40 beats per minute and the blood pressure became unrecordable. The halothane vaporizer was switched off immediately and intravenous atropine 0.1 mg was injected without any appreciable effect. Simultaneously external cardiac compression was started and similar doses of atropine (0.1 mg) were repeated. After administration of 0.4 mg of atropine (a total vagolytic dose) the heart rate increased to 112 beats per minute and the blood pressure measured 84/48 mmHg. During this period the baby was breathing spontaneously on 100% oxygen, which was continued until the child was fully awake. Surgery was abandoned and the child was referred for cardiological evaluation, the suspicion being a cardiac conduction defect. On the basis of 12 lead ECG and twenty-four hour Holter monitoring ( Figure 1 ) a diagnosis of congenital complete heart block was made. Because the child was asymptomatic and had an adequate rate response (maximum heart rate achieved during the CASE REPORT twenty-four hour Holter monitoring was 125 beats per minute), a pacemaker was not placed. The child was discharged from the hospital, the parents having been advised to continue with regular cardiology review.
Second exposure to anaesthesia
At eight months of age and now of body weight 7 kg, the infant was readmitted for lens aspiration. Preoperative echocardiography performed to rule out associated cardiac anomalies was normal. An atropine test was conducted to determine the response of the heart to vagolysis. The heart rate increased from 76 to 118 beats per minute after 0.2 mg of intravenous atropine. Preoperatively, in addition to preparing atropine, isoprenaline and other inotropic drugs, an artificial pacemaker was made available and a cardiologist was informed. The child was premedicated with intramuscular ketamine 25 mg and atropine 0.15 mg fifteen minutes prior to induction. In the operating room, monitoring of ECG, pulse oximetry and non-invasive blood pressure was commenced (Datex-Engstrom) and intravenous access was established. An additional 10 mg of intravenous ketamine was given and a size 1.5 laryngeal mask airway was inserted after deepening anaesthesia with isoflurane 1.5% in 50% nitrous oxide and oxygen. Anaesthesia with spontaneous respiration was maintained using oxygen, nitrous oxide and isoflurane via an Ayres T-piece. The heart rate remained stable (76 to 102 beats per minute, Figures 2 and 3) and blood pressure continued within the normal range throughout surgery. At the end of surgery the laryngeal mask was removed and 100% oxygen given until the child was fully awake. In the post anaesthesia care unit, the child had a heart rate of 96 beats per minute and was monitored for arrhythmias and cardiovascular changes for another 48 hours. The recovery period was uneventful.
Third exposure to anaesthesia
Approximately one month following lens aspiration the child was scheduled for assessment of refraction, intraocular pressure measurement and suture removal under general anaesthesia. We planned intravenous induction with thiopentone, due to the possibility of increased intraocular pressure after ketamine and bradycardia associated with halothane. Preoperative preparations were similar to the previous occasion and his pre-induction heart rate was 76 beats per minute, blood pressure 90/62 mmHg and the ECG showed a normal QRS duration but no relation of the QRS complex to the P wave. Anaesthesia was induced with 50 mg of thiopentone and was maintained with isoflurane 1% and nitrous oxide 50% in oxygen via a facemask and Ayres T-piece breathing circuit. A few minutes after induction the heart rate dropped to 48 beats per minute and blood pressure fell to 50/32 mmHg. Isoflurane was stopped immediately, intravenous atropine 0.2 mg administered and external cardiac massage started. The heart rate remained at 48 beats per minute despite a V. K. MOHAN, A. K. NAIK ET AL total dose of atropine of 0.6 mg. Ventricular bigeminy followed and was treated successfully with intravenous lignocaine 20 mg. An additional 50 mg dose of thiopentone was given which allowed examination under anaesthesia. Ten minutes later ventricular bigeminy recurred, followed by ventricular tachycardia. This responded to a further 20 mg of intravenous lignocaine. The child was then ventilated with 100% oxygen until he regained consciousness and was admitted to the high dependency unit for arrhythmia monitoring. The subsequent hospital course was uneventful.
DISCUSSION
Congenital complete heart block is a rare anomaly, representing less than 1% of all cases of congenital heart disease 1 . The defect is usually singular but may be associated with other cardiac anomalies such as transposition of the great vessels, a single ventricle and ventricular septal defect 2 . Congenital complete heart block is characterized by the complete absence of conduction between atria and ventricles. The heart rate is usually less than 80 beats per minute in infants and less than 60 beats per minute in children 1 . In most patients the conduction block is located high in the septum between the A-V node and bundle of His. The QRS complexes are narrow (<0.1 s) and of normal configuration. The heart rate is increased by exercise, atropine and sympathomimetic drugs 5, [9] [10] [11] . Cardiac output is maintained by increase in stroke volume. Patients are usually asymptomatic 5, [9] [10] [11] , but abnormal findings include bounding pulse, low diastolic pres- CASE REPORT sure (from diastolic run off with a slow heart rate) and cannon waves in the jugular pulse (from atrial contraction against a closed A-V valve).
In a small percentage of patients with congenital complete heart block, the block is located distal to the bundle of His. Most of these patients are symptomatic 1 and have wide (>0.1 s), abnormally configured QRS complexes. The heart rate is usually slow and there is no response to exercise, atropine or sympathomimetics.
Congestive cardiac failure is the usual presenting symptom in infants, whereas older children with congenital complete heart block who become symptomatic usually have exercise intolerance and a history of syncopal attacks related to arrhythmias 6 . Asymptomatic patients need their exercise tolerance evaluated and frequent review looking for development of ventricular ectopy. The clinical course is favourable, with 60 to 90% of patients remaining asymptomatic during childhood. Occasional supraventricular arrhythmias occur in asymptomatic patients without morbidity or progression of the disease. During infancy and childhood 6 less than 20% of these children develop heart failure or Stokes-Adams attacks that necessitate a permanent cardiac pacemaker 6 .
Anaesthetic problems include bradycardia, hypotension, arrhythmia 1,2,7 , cardiac arrest 3 or even death. To prevent such problems, anaesthetic agents that interfere least with heart rate and conduction are recommended. Inhalational agents that reduce myocardial chronotropy and inotropy and sensitize the myocardium to catecholamines may reduce cardiac output and lead to arrhythmias. Intravenous drugs causing bradycardia, such as neostigmine and suxamethonium, should be administered cautiously and only after atropine 1,2,6 .
There is controversy regarding the value of prophylactic insertion of a pacemaker. This appears unnecessary in most children with congenital complete heart block 1,2,7 , but is indicated if there is a history of Stokes-Adams attacks, no chronotropic response to atropine, a QRS interval more than 0.1 s, exercise intolerance, congestive heart failure, or an associated cardiac lesion 1 . Steward et al advise preoperative pacemaker insertion in all patients with congenital complete heart block undergoing surgery under general anaesthesia, as the risk associated with transvenous pacemaker insertion is negligible when compared with the undetermined risk of serious arrhythmias during and after surgery 8 . If a pacemaker is not inserted, one should be available for emergency intraoperative use.
In our case the diagnosis of congenital complete heart block was not made prior to exposure to anaesthesia. Patrick et al also described two cases diagnosed following anaesthesia 4 . Halothane has a negative chronotropic effect and can cause severe bradycardia, as occurred in our case.
Our patient's ECG showed independent atrial and ventricular activity: the P waves were regular and at a rate appropriate for age. The escape rhythm was junctional, and the QRS complexes were narrow and regular. This distinguishes congenital complete heart block from acquired CHB, where the block is in the bundle of His and the QRS complexes are wide. The PR intervals were variable, indicating A-V dissociation. The mothers of children with congenital complete heart block may have clinical or subclinical lupus or other connective tissue disorders. In children with a maternal history of lupus, congenital complete heart block may be associated with dilated cardiomyopathy. The heart rate often fails to respond to atropine and isoprenaline may be a better choice.
For our patient's second exposure, the anaesthesia technique was properly planned and all drugs with negative chronotropic and inotropic effects were avoided. We did not use muscle relaxation because the procedure was short and we wanted to avoid bradycardia induced by a neuromuscular reversal agent (anticholinesterase). We used isoflurane because it has minimal negative chronotropic and inotropic effect. We did not use any opioid for analgesia because most opioids cause bradycardia and ketamine provided adequate analgesia. The perioperative period was uncomplicated.
Ketamine was excluded during the final exposure because of its detrimental effect on intraocular pressure. The cardiac depressant and arrhythmogenic effects of halothane led us to select thiopentone sodium for induction. Nevertheless, the patient experienced ventricular bigeminy and ventricular tachycardia. Although these arrhythmias responded to intravenous lignocaine, the situation proved alarming. This case illustrates that avoidance of drugs with arrhythmogenic or negative chronotropic/inotropic effect is advisable for patients with congenital complete heart block having general anaesthesia. If either patient or surgical conditions preclude adherence to the accepted adage of "maintain inotropy and chronotropy", prophylactic preoperative pacing is recommended.
